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Objetivos de Aprendizaje

« Entender los conceptos bdsicos de la feledeteccion de la cubierta terrestre
 |dentificar los satélites y sensores uftilizados por la NASA para derivar datos
sobre |la cubierta terrestre
— Describir cdbmo acceder a datos de la cubierta terrestre

— Describir el indice de Vegetacién de Diferencia Normalizada
(Normalized Difference Vegetation Index o NDVI)
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Resena de la Presentacion

« Conceptos Basicos de la Teledeteccion de la Cubierta Terrestre/ Vegetal
« Satélites y Sensores de la NASA para el Monitoreo de la Cubierta Terrestre
« Conjuntos de Datos de la Cubierta Terrestre

. Datos del Indice de Vegetacién de Diferencia Normalizada MODIS (MODIS
NDVI)
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Conceptos Bdsicos de la Teledeteccion de la
Cublerta Terrestre




Bandas Espectrales Utilizadas Para la Teledeteccion de la Tierra

« Se derivan de:
— La radiacion optica reflejada
— Microondas reflejadas (Synthetic Aperture Radar — 300 KHz a 50 Ghz)
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Bandas Espectrales Utilizadas Para la

Teledeteccion de la Tierra

« Nos enfocaremos en |la cubierta terrestre derivada de

— La radiacion optica reflejada

Optical
+ Window

Atmosphere Opaque Radio Window

to Wavelengths [

4
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Conceptos Basicos del Mapeo de la Cubierta Terrestre

« Los objetos en el suelo reflejan
radiacion electromagnética de
diferentes maneras en diferentes
longitudes de onda

e Esto se conoce como la firma
espectral del objeto

« Ejemplo: La vegetacidon verde
absorbe ondas rojas pero refleja
ondas casi infrarrojas (NIR por sus
siglas en inglés)

NASA's Applied Remote Sensing Training Program
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Conceptos Basicos del Mapeo de la Cubierta Terrestre

« Obtencion de firmas espectrales @
traves de una diagramacion de los
valores de reflectancia de la
Banda 3 (Roja) vs. Banda 4 (NIR):

— Los objetos (suelo, agua y
vegetacion) caen en diferentes
lugares en el diagrama

« Se ha desarrollado un software
especial para distinguir entre los
diferentes tipos de cubierta
terrestre

NASA's Applied Remote Sensing Training Program
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Firmas Espectrales

« Existe algo de variacion enfre los | 4
valores de reflectancia @ 35 Veg 1
diferentes longitudes de onda 30 = ——Veg2
. 25 \\— — Veg 2
» Dependiendo de las clases de o ) \ Veg 3
cubierta terrestre que a uno le 15 —XGQ:
interesan, el fruco estd en 10 D
. .pe . oo = ——Veg 6
identificar esta variabilidad 5 = — Veg 7
0 . . . . .
Band1 Band2 Band3 Band4 Band5 Band7
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Variacion Espectral

« Mas facil: distinguir entre clases amplias
— e.g. vegetacion y suelo

« Mdas dificil: distinguir dentro de clases amplias
— e.qg. tipos de vegetacion
« La variacidon dentro de y entre diferentes tipos (clases amplias) se ve aqui:
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Satélites y Sensores de la NASA para el
Monitoreo de |la Cubierta Terrestre




Satélites para el Monitoreo de la Cubierta Terrestre

« Misiones Satelitales
AC T U O |eS : SAGE lll (ss) SR £ d

LIS (ss) i dpe
> LT W " =

S
<&

— Landsat 7 y Landsat 8
— Terra
— AQqua |
— Suomi National Polar oy o R g
Partnership (SNPP) ostwason2 P

CALIPSO
2006 CloudSat
2006

Suomi NPP

ikSCAT
GRACE(Q2) an

2002

Landsat 7 (USGS)
1999
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Landsat- Satélites y Sensores
hitp://landsat.gsfc.nasa.gov/

I Landsat1 July 1972 - January 1978
B Landsat 2 January 1975 - July 1983
B Landsat3 March 1978 — September 1983
B Landsat4 July 1982 - December 1993
I Landsat5 March 1984 — January 2013

Landsat7 April (1999 -

Landsat 8 February 2013 -

Landsat9 2023 |0

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030
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Enhanced Thematic Mapper (ETM+) (mapeador Tematico Mejorado)
hittp://landsat.gsfc.nasa.gov/landsat-7/

« Abordo de Landsat 7 <a§
« Satélite de orbita Polar

« Cobertura y Resolucion Espacial: £ q I 'a } es {
— Global, Barrido: 185 km E - - ; e { I
— Resoluciéon Espacial: A R R
*1om, 30 m, 60m Bandas espec’rraléa:;engh "
» Cobertura y Resolucion Temporal: - Bandas Principales: azul-verde, verde,
— 15 de abril de1999 — presente roja, térmica, IR, pancromdatica
— tiempo revisita de 16 dias — Bands 1-5, 7: 30 m
— Band 6: 60 m
— Band 8: 15 m
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Operational Land Imager (OLI) (captador de imagenes de la fierra operativo)

hittp://landsat.gsfc.nasa.gov/landsat-8/

« Abordo de Landsat 8 :
. Satélite de érbita polar
« Cobertura y Resolucién Espacial ‘F i I o o v { EN
— Global, Barrido: 185 km 'moE B o |
— Resoluciéon Espacial: 15 m, 30 m o o R R

« Cobertura y Resolucion Temporal:
— 11 de febrero de 2013 - presente
— tiempo de revisita de 16 dias

NASA's Applied Remote Sensing Training Program

Wavelength (nm)

Bandas Espectrales: 9

 Bandas Principales: azul, azul-
verde, roja, casi IR, onda corta,
pancromatico
— Bandas 1-7, 9: 30 m

— Banda 8: 15 m



Donde Obtener Imdgenes de Landsat y Datos sobre la
Reflectancia de Diferentes Bandas

)

>

Z

)

science for a changing world

ZUSGS

ZUSGS
[ e —1 - LandsatLook E‘ et menes
EarthExplorer Page Expi
[ Home 1New System Message Login Register LT F Home  TakeTour  Release Notos
|| Search Criteria. [JETTRN | n #  Calgary Year
Search Criteria Summary (Show) ¢ | Interface Controls TN | Lat:37.0464, Lon: -121.239% @ ~ 5 From [ 2003 :] To (2017 =
—_— . g Ve (4]
1. Enter Search Criteria _ 155 B ¢ : onte Choose Your Data Set(s) Fiorads =g L Days of the Year
To narrow your search area: type in an address or place - National o 2 s
name, enter coordinates or click the map to define your Data Set Filter Forest o e From January 01~
search area (for advanced map tools, view the help ASTER Lovel 1T +% Mont
: 3 o > Montral -
documentation), and/or choose a date range. @ % To December 31
Q@ poae »
| Adaress/Piace (I I > =, ST 4 Boston Maximum Cloud Cover
. p S GREAT PL/ Chic d
Q eo-1au0 . U 2z 3 o 20%orless ¢+
g Stanislaus s UNITED
[ snow | @ ot Hyperin© National B TaT > iladeiphia
| Forest 3 STATES St Louis Sensors
() Global Land Survey & Y o : o
I Precefined Area )
Q) s AWiFs ©
e

@ Landsat 8 OLI (2013-present
A\ ineiicsaa

@ No coordinates selected. ‘

Lo ] o | o comsres

@ Landsat 7 ETM+ SLC-off (2003-present)
Metadata Filter

Landsat 7 ETM+ SLC-on (1999-2003)
gatanta Landsat 4-5 TM (1982-2011)
Landsat 1-5 MSS (1972-2013
mmddyyyy 10 mm/ddiyyyy o Houston
g Zoom in to 1:1M to show images

X5 Resut options Cloud Cover

o 0 20 si Wonterrey Miami
Search from: | mm/ad/yyyy (& to: mmiaayyyy & 9 6
Search months:  (al) - o MEXICO Havana

B2 Guadalajara EUES

< 3 Portau

Data Sets » Mar Prince
Apr o
\ Landsat 8 OLITIRS G1
LC08_L1TP_044034 20130416 Guatemala (
ety || ciean Acquired on 2013-0 o
Gurrent Scene Browse Opa
SO | cosTA
[0 I PREVIOUS || SELECT RS
Loalot | Map data © OpenStraetMap contributors, USGS/EROS L how Metadata PANAMA

Earth Explorer: GloVis

http://earthexplorer. hitp://glovis.usgs.gov/
UsQgs.gov

Landsat Look Viewer:

hitp://landsatlook.usgs.
oV
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Los Satélites Terra y Aqua y sus Sensores

Terra Aqua
hitp://terra.nasa.gov http://agua.nasa.gov/
» Orbita polar, 10h30 hora de cruce » Orbita polar, 13h30 hora de cruce
ecuatorial ecuatorial
« Cobertura Global « Cobertura Global
« 18 de diciembre de 1999 — Presente  + 4 de mayo de 2002 — Presente
« 1 a2 observaciones al dia « 1 a2 observaciones al dia
« Sensores: « Sensores:
— ASTER, CERES, MISR, MODIS, — AIRS, AMSU, CERES, MODIS,

MOPITT AMSR-E
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MODerate Resolution Imaging Spectroradiometer (MODIS)

(Espectrorradidmetro de Imagenes de Resolucion Moderada)
hitp://modis.gsfc.nasa.gov/

« Resolucion Espacial
— Global, barrido: 2,330 km
—250m, 500 m, T km

« Resolucion Temporal AT TR
— Diaria, 8 dias, 16 dias, mensual, frimestral, anual . ]
— 2000 - presente ,U ' IR

» Formato de Datos , | | e o\

— Hierarchal data format — Earth Observing
System Format (HDF-EOS8) (Formato de datos

Transmittanc

o
S
—

. , . . ! .l ‘ VIIRS._

jerdrquico — Formato de Sistema de T “,f‘ S | A
. 7 [ | I-AVHRR U "k |

ObserVOCIOn Terres-l-re) 0'200 ‘l 7(1)0 ‘ 10100 Al 13100 ‘ 16100 — 1_9%0 — 22100 1‘ 2500

Wavelength (nm)
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MODerate Resolution Imaging Speciroradiometer (MODIS)

(Espectrorradidmetro de Imagenes de Resolucion Moderada)

hitp://modis.gsfc.nasa.qov/

« Cobertura Espectral

— 36 bandas (bandas principales incluyen roja,
azul, IR, casi IR, IR mediq)

e Bandas 1-2: 250 m
« Bandas 3-7: 500 m
« Bandas 8-36: 1000 m

T mitt
=} =}
~ 2}

LI
|) = } W VIRS_

oIl T W | N I
NN B I | / I B MoDIS
EEEEE BN || -
[ ] Bl AVHRR U |
ooL—— Lot L o v | 1 1 1 \ B0 s T D VS S|
400 700 1000 1300 1600 1900 2200 2500

Wavelength (nm)
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Donde Encontirar Datos de Reflectancia de Bandas de MODIS

Land Processing Distributed Active NASA Earthdata
Archive Cenfer (LPDAAC) http://earthdata.nasa.gov/

hitp://lpdaac.usgs.gov/dataset_disc ) -
overy/modis/modis products table/

BAND # RANGE nm RANGE um KEY USE
Reflected Emitt
1 620-670 Absolute Land Cover Transformation, Viegetation
Chiorophyil
2 841-876 Cloud Amount, Vegetation Land Cover Transformation
@© Back to Collections Rep. Congo
3 458-479 Soil/Vegetation Differences - }
MODIS/Terra Ocean Reflectance Daily L2G-Lite Global 1km SIN Grid VOO6 [ BN L. Download Data
4 545-565 Green Vegetation Showing 20 of 2016306 matching granules  Sort by:| Start Date, Newest first * Granule Search: ) Search Time: 1.1s
5 1230-1250 Leaf/Canopy Differences
MODOCGA.A2017216.h34v08.006.201721 MODOCGA.A2017216.h31v04.006.201721 MODOCGA.A2017216.h31v13.006.201721 MODOCGA.A2017216.h32v12.006.201721 MODOCGA.A2017216.h00v10.006.201721
6 1 628 1 652 SPOW"CIOUd Diﬁereﬂces 8044425.hdf 8043008.hdf 8043227.hdf 8043946.hdf 8031822.hdf
2017-08-04 23:45:00 2017-08-04 23:35:00 2017-08-04 22:20:00 2017-08-04 22:20:00 2017-08-04 22:15:00
7 2105 21 55 ClOUd propcr‘jes‘ Land Propeﬂies 2017-08-04 23:55:00 2017-08-04 23:45:00 2017-08-04 22:30:00 2017-08-04 22:25:00 2017-08-04 22:20:00
1
8 405420 Chiorophy# MODIS/Terra Ocean Reflectance Daily L2G-Lite Global 1km SIN Grid V006
9 438-448 Chiorophyil
10 483-493 Chiorophyil
1 526-536 Chlorophyil

NASA’s Applied Remote Sensing Training Program 20




Visible Infrared Imaging Radiometer Suite (VIIRS)

(Suite de Radidmetro de Imdgenes Visibles e Infrarrojas)
http://jointmission.gsfc.nasa.gov/viirs.himl

« Abordo de Suomi NPP

 Satélite de orbita polar

* De funcionalidad similar a MODIS
« Cobertura y Resolucion Espacial:

— Global, Ancho de Barrido: 3,040 km e
— Resolucidn Espacial: 375 - 750 m ”

« Cobertura y Resoluciéon Temporal: VN R B\ s
— Oct 2011 - presente 3 e
— 1 o2 veces al dia VIIRS phenology product (greenup onset, DOY)

NASA's Applied Remote Sensing Training Program



Donde Encontrar Datos sobre la Reflectancia de Bandas y Datos
sobre los Productos del Suelo de VIIRS

Land Process Distributed Active
Archive Center

4
» https.//lpdaac.usgs.gov/dataset di
scovery/viirs/viirs_products

System (E0S) continuity data products anc for the establishmer: of multiple Science Investigator-led Processing Systems (SIPS) to 'I' O b | e
produce the scence data procucts o be developed by the Suomi NP? science teams. The new scence team selections focus on
ceveloping the refined andlor altemative cata preducts ard Earth System Data Recards (ESDRs) stil reeded to ensure that -

high-quality cata recorcs for Earth system science ard applicatiors that enable continuity with NASA EOS cata products are available
for all.

—

NASA Earth Science Data Records

The activities to generate ard cistribute NASA Suomi-NPR VIIRS Land Science procucts inchuce cevelopmer: of Algonthm
Thearetical Basis Documents (ATBDs) prior o trarsition to operatiors at NASA's SIPS, and long-term archiving ard dis¥ribution at the
Lard Processes Distributed Active Archive Center (LP DAAC). Mast products have their heritage in the MODIS product algarithms,
anc in some cases carly versions of the MODIS code were used by the cperational VIIRE algonthm develcpmert teams. Based cn
these two criteria, the VIIRS Land Discipline Team, Lanc SIPS, ard Validation keads have established prionties and phasec plans
cetailirg the procuction of Suomi NP Land Scierce Preducts (see table below). The ATBDs for these procucts will incluce upcates
to reflect the latest MODIS (Callection 6) algerithen principles, as well as the VIIRS instrument capabiities and unicue spedifications
Finally, 2 subset of the VIIRS lard product suite (Lanc SIPS.designated Type 2/3 products) will reguire, (1) a new prototype, (2)
substantial algerithms modifications, ardior {3) a new approach that may result in sigrificant acditional product cevelopment.

Aigorithms o User's  Products Dellvered
srlimin || umﬂ m‘ Deltvogy i to assigned DAAC
Surface Reflectance v v o v v
LAVFPAR v v v v Fall, 2017
Snow Products v v v v v
MAIAC Fall, 2017 Spring, 2018 Winter, 2018 Winter, 2018 Spring, 2018
BROF/ADedo v Underway v v Fall, 2017
Burned Area v Pending Winter, 2018 Winter, 2018 Winter, 2018
Active Fires v v v v v
Vegetation Index v v v v Summer, 2017
LST&E v v v v Fall, 2017
Ice Surface Temp v v v v v
Sea lce Cover v v v Fall, 2017 Fall, 2017
Phenology v Underway v v Winter, 2018
Black Marble v Underway Fall, 2017 Fall, 2017 Fall, 2017
¥ Indicates Compieted Task
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Ejemplo: La Clasificacion de Imagenes Satelitales para la
Cubierta Terrestre

« Requiere delinear limites de clases

en espacio n-dimensional usando s 7~ = Vegetfacion )
s . 40 v, )
estadisticas de clases N (\ t /\ Suelo
o 30

« Cada grupo de pixeles es <25 7 =

caracterizado por: 20 (.5 >
s . 15 L

— mIiNIMOo 10 \/'/
— MAaximo N Y4
_ medio 0 2 16 18 20

— Desviacion estandar

» Todos los pixeles en la imagen que
caen dentro de esas estadisticas
reciben esas etiquetas
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Clasificacion de Imdgenes: Métodos

Basado en Pixeles
« Cada pixel es agrupado en una clase

« Método Uftil para detectar multiples
cambios en el uso de la tierra denftro
de un breve periodo de tiempo

Mejor para una cobertura completa
de datos y cuando se necesita un
método para asegurar la consistencia
de una serie temporal a nivel de pixel

Wl Classnames '
S Sts I Eucalypt open forest

| Burat Eucalypt woodland

o [ Gurnt Eucalypt open forest

| Eucalypt woodland

i | Eucalypt wordland-rocky outcrops

T | Grassland

B velaleuca riparian forest
I Mixed closed forest
B ised woodland

.| Opan woodland

Whiteside, T., & Ahmad, W. (2005, September). A comparison of object-oriented and pixel-based classification methods for mapping land cover in northern Australia. Proceedings of

SSC2005 Spatial intelligence, innovation and praxis: The national biennial Conference of the Spatial Sciences Institute.
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Clasificacion de Imdgenes: Métodos

Basado en un objeto

* Primero se agrupan pixeles con
caracteristicas espectrales
comunes (segmentacion)

. Util para:

— reducir el ruido de speckle en
imdagenes de radar

— Imdagenes de alta resolucion

i r
f 3 N
Whiteside, T., & Ahmad, W. (2005, September). A comparison of object-oriented and pixel-based classification methods for mapping land cover in northern Australia. Proceedings of
SSC2005 Spatial intelligence, innovation and praxis: The national biennial Conference of the Spatial Sciences Institute.
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Clasificacion de Imagenes Satelitales: Métodos

+. TIPJUL1.LAN (chs. 4.3.2) 9 [=] B
Supervisado il R o

i
7 or !
d
& )
L] -
1
- a

« Usa dreas definidas por expertos en
tipos de vegetacion conocidos
para afinar los pardmetros de los

algoritmos de clasificacion

« Después el algoritmo
automadticamente identifica y
etigueta dreas similares a los
pardmetros de los algoritmos

Credit: David DiBiase, Penn State Department of Geography
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Clasificacion de Imagenes Satelitales: Métodos

No Supervisado

+. tipjul_unsuper.clu

« Usa algoritmos de clasificacion T
para asignar pixeles a una de las
varias agrupaciones de clases S o

especificadas por el usuario

 Los intérpretes le asignan a cado
una de las agrupaciones un valor
gue corresponde a una clase de |la
cubierta terrestre

| Palette

Credit: David DiBiase, Penn State Department of Geography
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QGIS: Semi-Automatic Classification Plugin (SCP)

* Desarrollado por Luca Congedo Vea el la capacitacidon ARSET de
 Plugin para QGIS gratuito, de fuente Clasiﬁcqcién de la Cubierta Terrestre
abierta gue permite la clasificacion para mds detalles:
<adq hitp://arset.gstc.nasa.gov/land/
SUPETVISA webinars/advanced-land-classification
« Ofrece

— Varias herramientas para descargar imagenes

— Preprocesamiento (numeros digitales a reflectancia de la cima de la
atmaosferal)

— Seleccion y andlisis de sitios de enfrenamiento
— Algoritmos de clasificacion

Documentacion: Congedo, Luca (2016). Semi-Automatic Classification Plugin: https://fromgistors.blogspot.com/p/semi-automatic-classification-plugin.html

NASA’s Applied Remote Sensing Training Program 28 ‘




Conjuntos de Datos de la Cubierta Terrestre




Datos de la Cubierta Terrestre Landsat
https://landcover.usgs.gov/glc

USGS Home
Contact USGS
Search USGS

science for a changing world

30 Meter Global Land Cover

Global Land Cover

These global land cover layers are the product of a collaboration between USGS and the University of Maryland,
Department of Geographical Sciences. Thirty meter resolution raster data layers for circa 2010 tree cover and bare
ground and a persistent surface water layer 2000-2012, have been derived from Landsat 7 ETM+ data. The tree
cover and bare ground data are per pixel estimates, 1 to 100% (given as integers values 1-100), the water layer is
a thematic layer (2 = water).

Global Land Cover Reference Data

USGS has produced a set of thematic classifications of very high resolution commercial remote sensing data for a
500 site global sample. The four primary classes (Tree, Water, Barren and Other Vegetation) relate to the themes of
the 30 m global land cover described above.

: & AT
Global Land Cover Viewer

Get Data Get Dat TN Get Data g N GetData "
“li e T

& : «.(./ / " -

Global 30m Tree Cover Global 30m Water Global 30m Bare Ground Global Land Cover

(ciroa 2010) {2000-2012) (clrca 2010) Reference Data
(circa 2010,2m resolution)
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Cubierta Terrestre Landsat
hitps://landcover.usgs.gov/qglc/

« Basada en imdagenes de Landsat 7 ETM+ compuestas, libres de nubes de
2000 a 2012

« Cuatro Classes: Cubierta Arborea, Agua, Suelo Descubierto y Otra
Vegetacion

« Resolucion Espacial de 30 m

 Las clases de Cubierta Arbdrea y Suelo Descubierto/Otra Vegetacion
representan valores de 2010

« Datos de la cubierta terrestre de referencia disponibles basados en satélites
comerciales de alta resolucion para 500 sifios a nivel mundial

NASA’s Applied Remote Sensing Training Program 31 ‘



Cubierta Terrestre Landsat
hitps://landcover.usgs.gov/qglc/

* Las lagunas en los datos se llenan con un medio multi-ano

« Los datos representan la cumbre del periodo vegetativo (mdaximo de
cubierta arbdrea minimo de suelo descubierto) como porcentaje

« Las Superficies Acudticas Permanentes son derivadas de compuestos de
periodos vegetativos de 2000-2012

« Datos disponibles en tejas (“tiles” en inglés) de in 10°x10°

NASA's Applied Remote Sensing Training Program



Como Acceder a los datos de la Cubierta Terrestre Landsat
htips://landcover.usgs.gov/glc/

(€ ) ® U @ https://landcover.usgs.gov/glc/TreeCoverDescriptionAndDownloads.php E1| & | (Q search wBe93a =

isesvems List of Tiles by Lat-Lon

Search USGS

U LTI VIV TY UNMAANI VUL LT e &L T TULTAU VLaUVY 1WAV

Global Tree Canopy Cover circa 2010 ﬁ 20S 040E treecover20.> 2017-01-28 00:18 115M
Overview W} 20S_040W _treecover20.> 2017-01-27 23:50 1.3M
050E treecover20.> 2017-01-28 00:22 4.3M

calculation was expanded to Include tree cover values from 2008-2011, then from 2008-2012. Any remaining gaps were filled with tree canopy cover values derived from a regression tree model using all growing .
season Landsat ETM+ data as inputs. The resulting layer represents estimated maximum tree canopy cover per pixel, 1-100% for the year 2010 In integer values (1-100). ﬁ ZOS 050W [rcccovcrzo--> 2017'01 '27 23-43 180M

ey o et oot o neoie o e v (100 i ) 20S O6OE treecover20.> 2017-01-27 18:17 1.3M
s sl e ). e covernge s o 80T b 0 g 11 hed g s W} 20S 060W _treecover20.> 2017-01-27 17:24 407TM
Da; T — e 4 ﬁ 20S 070E treecover20.> 2017-01-27 18:09 1.3M

‘ T N4 W} 20S 070W treecover20.> 2017-01-27 17:35 279M

ﬁ 20S O80E treecover20.> 2017-01-28 02:23 1.3M

ﬁ 20S 080W treecover20.> 2017-01-28 02:04 14M

Global tree cover data (treecover2010) are per pixel estimates of circa 2010 percent maximum (peak of growing season) tree canopy cover derived from cloud-free annual growing season composite Landsat 7
ETM+ data. A regression tree model estimating per pixel percent tree canopy cover was applied to annual composites from 2000 to 2012 inclusive (Hansen and others, 2013). Data gaps and noise from individual ﬁ ZOS
years were replaced using multi-year median values. First, a median from annual tree canopy cover values from 2009-2011 was used to estimate 2010 tree cover. For pixels still lacking an estimate, the median

http://www.sclencedirect.com/s: :nce/article/pll/S0034425714004817.

+ Hansen, M.C., Egorov, A., Potapov P.V., Stehman, S.V., Tyukavina, A., Turubanova, S.A., Roy, D.P., Goetz, S.J., Loveland, T.R., Ju, J., Kommareddy, A., Kovalskyy, V., Forsyth, C., and Bents, T., 2014, Monitoring conterminous United States (CONUS) land cover change ﬁ 20S 090W treecover20.> 2017-01-28 02:12 1.3M

With Web-Enabled Landsat Data NELD): Remote Sensing of Environment, v. 140, p. 466-484, at ://000329766200038.

lN;f:;f;ll;;Eé DefFries, R.S., Town 1end, ).R.G., Sohiberg, R., Dimicell, C., and Carroll, M., 2002, Towards an operational MODIS continuous fleld of percent tree cover algorithm: examples using AVHRR and MODIS data: Remote Sensing of Environment, v. 83, no. 1—2, p. ﬁ 205 IOOE UCCCOVCr20.> 2017_01_27 19:03 1.3M
Y TTmrev m—— ‘ 20S 100W_treecover20.> 2017-01-27 19:31 1.3M
20S 110E treecover20.> 2017-01-27 19:11 6.8M
: - : 20S 110W_treecover20.> 2017-01-27 19:24 1.3M
Descarga de Tejas Individuales o Todas las Tejas W cecoverl0.

ﬁ 20S 120E treecover20.> 2017-01-27 22:40 24M
ﬁ 20S 120W treecover20.> 2017-01-27 22:50 1.3M

Haga clic para descqrggr datos para gzos 130E treecover20.> 2017-01-27 22:33 24M
archivos individuales en formafto GeoTIFF -

« Potapov, P., Turubanova, S., Tyuk /ina, A., Krylov, A., McCarty, J., Radeloff, V., and Hansen, M., 2015, Eastern Europe's forest cover dynamics from 1985 to 2012 quantified from the full Landsat archive: Remote Sensing of Environment, v. 159, p. 28-43, at ﬁ 20S 090E treecover20.> 2017-01-28 02:20 1.3M
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Datos de la Cubierta Terrestre MODIS (Nombre de Producto:

MCD12Q1)

hitps://Ilpdaac.usgs.gov/dataset dlscovery/modls/modls products table/mcd12q1

« Compuestos Anuales de Terra y
Aqgqua MODIS

« Resolucion Espacial : 500 metros

* Principal Esguema de Tipos de
Cubierta Terrestre: Esguema de
clasificacion de la vegetacion del
Programa Internacional Geosfero-
Biosfera (IGBP por sus siglas en
iNnglés)

— 3 clases desarrolladas
— 3 clases no vegetales

NASA's Applied Remote Sensing Training Program

LAND PROCESSES DISTRIBUTED ACTIVE ARCHIVE CENTER

Home About¥ Dataset Discovery ¥ CitingOurData Tools¥ User Resources¥ User Services ¥ Site Searm

{1 Home > MODIS > MODIS P s Table > MCD12Q1

Land Cover Type Yearly L3 Global 500 m SIN Grid

MCD12Q1

The MODIS Land Cover Type product (Short Name: MCD12Q1) provides data
characterizing five global land cover classification systems. In addition, it provides a
land-cover type assessment, and quality-control information.

This image represents the 2005 land cover-
types for the western United States (h08/v05).
This first SDS layer depicts the IGBP
classification. The predominant light-brown
color represents open shrublands. Varying
shades of green portray evergreen and

ranc nf

Aarid



BUsqueda de Datos de la Cubierta Terrestre MODIS

https://earthdata.nasa.gov

ssss EARTHDATA Find a DAAC ~

EARTHDATA

wered by EOSDIS

o —

Santa

Napa

ACCESS NASA EARTH SCIENCE DATA

NASA's data policy ensures that all NASA data are available fully, openly, and without restrictions.
Here's what this means to you.

NASA's Applied Remote Sensing Training Program

DATA

FIND DATA

COMMUNITY RESOURCES

VISUALIZE DATA

A

2 Feedback

Sacramento
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Acceso a Datos de la Cubierta Terrestre MODIS
hitps://earthdata.nasa.gov/search?g=MCD12Q1/

s EARTHDATA Find a DAAC ~ 3

I S
e (]

. Kazakhstan

Q Search results for MCD12Q1/ Related URLS

7 Matching Datasets

Collection URL

MODIS/Terra+Aqua Land Cover Type Yearly GLDAS Noah Land Surface Mode

L3 Global 500m SIN Grid V051 & monthly 0.25 x 0.25 degree V2.0
MCD12Q1 051 - LP DAAC (GLDAS_NOAH025_M) at GES DI¢

@ 4121 gran GLDAS_NOAH025_M v2.0
RNy 4121 granules

6 granule Distribution URLs

http://modis-land.gsfc.nasa.gov/

About 60 Matching Results
http://earthexplorer.usgs.gov
Nigeria
(3 Feeling hot hot hot ; DY
https://earthdata.nasa.gov/files/NASA_SOP_2016_feeling_hot_hot_hot.pdf http://g]ovis.usgs.gov/ 4 500 mi
... MCD12Q1 Terra + Aqua Land Cover Type Yearly L3 Global 500 m SIN Grid. ... I LEn
Land Cover Type Yearly L3 Global 500m SIN Grid (MCD12Q1) ... N o m e [ ]

http://mrtweb.cr.usgs.gov/

(@3 Sensing Our Planet : . . .
https:/earthdata.nasa.gov/files/NASA_SOP_2016.pdf ype Yearly L3 Global 500m SIN Grid V051 View More Metadata v | API Endpoints v

... MCD12Q1 Terra + Aqua Land Cover Type Yearly L3 Global 500 m SIN Grid. ... https://lpdaac.usgs.gov/datafaccess/datafgool/
Land Cover Type Yearly L3 Global 500m SIN Grid (MCD12Q1) ...
Publication URLs Related URLs: Science Keywords:
View All Related URLs EARTH SCIENCE  LAND SURFACE
VIEW RELATED INFORMATION  GENERAL DOCUMENTATION Temporal Extent: ERNBIESEEANUIGOVER

http://landweb.nascom.nasa.gov/cgi-bin/QA_WWW/qaFlagPage.cgi?sat=aquadver=C5 2001-01-01 to 2014-01-01

GIBS Imagery Projection Availability:
VIEW RELATED INFORMATION _ GENERAL DOCUMENTATION None

https://Ilpdaac.usgs.gov/node/274

Close classification schemes, which describe land cover properties derived from observations spanning a year’s input of Terra-
eme identifies 17 land caver classes defined hv the International Geasnhere Binsnhere Proaramme (IGBP) which include:
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Descarga de Datos de la Cubierta Terresire MODIS
https://earthexplorer.usgs.gov/

‘@ X0

@ https://earthexplorer.usgs.gov

science for a changing world

EarthExplorer

Home Save Criterla Load Favorite ¥ Manage Criteria

| [ Q. NASA Earth Data

>) @ !

Page

Item Basket (0) avmehta v EYLE

Search Criteria || DataSets | Additional Criteria [ eg ol

4. Search Results

If you selected more than one data set to search, use
the dropdown to see the search results for each specific
data set.

Show Result Controls v
Data Set Click here to export your results » (&'
[ MODIS MCD12Q1 3

First <Previous [ 1 $ | Next) Last»

Displaying 1 - 10 of 39 0

Entity ID:MCD12Q1.A2013001.h12v11.051
Coordinates:-25.0346 , -60.9383
1 Show Metadata Acquisition Date:01-JAN-13

R AR

Entity ID:MCD12Q1.A2013001.h13v12.051
Coordinates:-35.0485 , -55.3109
2 Show Metadata Acquisition Date:01-JAN-13

b AVRA )

Entity ID:MCD12Q1.A2013001.h13v11.051
Coordinates:-25.0336 , -49.8581
3 Show Metadata Acquisition Date:01-JAN-13

b AV

Campo
.

STATE OF

Paraguay

STATE OF
PARANA

STATE OF
. SANTA
“CATARINA

STATE OF
RIO GRANDE
DO SUL

.
Santa Maria P‘:_wrr to
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Rio Preto 3
Ribeirao/Preto
5 )

Yo

3

STATE OF

SAOIPAULO Campina.s‘,
- . -

Sao|Pa
0

Curitiba
0

Florianopolis’
.

W (24°57 575,057 1022°W) ¢

STATE.OF
RIO/DE
JANEIRO

« Descarga de datos
en una cuadricula
sinusoide, en
formato HDF

« Software disponible
de LPDAAC para
reproyectar o
convertir en NetCDF
o GeolTiff

https://lopdaac.usgs.gov/iools/m

odis reprojection tool
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Descarga de Datos de la Cubierta Terrestre MODIS
http://alcf.umd.edu/data/lc/

Global Land Cover Facility 3

¢ Y e Disponibles del Global Land Cover Facility

_ = Tambien disponibles en formato .tiff a
A resoluciones de 0.0833° y 0.5°

Global Mosaics of the standard MODIS land cover type data product (MCD12Q1) ~ SRt g e aca
in the IGBP Land Cover Type Classification are reprojected into geographic
coordinates of latitude and longitude on the WGS 1884 coordinats reference s G
systom (EPSG: 4326). The data set boundaries are -180.0° <= longitude <= ¢

180.0%; -64.0° <= latitude <= 84.0°. The data are organized as an array of values y ¢ oy
uniformly spaced across latitude and longitude with the indexed as [0, 0] at 84.0°

latitude, -180.0° longitude.

Spatially aggregated data for each year in the period 2001-2012 are available at two spatial resolutions:

« 5'x 5' resolution comprising 1776 rows x 4320 columns at a geographic pixel size of approximately 0.083333°; and
» 0.5°x 0.5° resolution comprising 296 rows x 720 columns of 0.5° pbais.

The global land cover data sets are available as GeoTIFF format files (*.tif) with embedded metadata or as ESRI ASCII Grid
format files (*.asc) with imited metadata in header lines. Native resolution data in the GLCF tile framework are available as
GeoTIFF format files (*.tf).

MODIS Land Cover

O

How to Cite This Data Set

Data set development attribution:
Channan, §., K. Collins, and W. R. Emanuel. 2014. Global mosaics of the standard MODIS land cover type data. University of
Maryland and the Pacific Northwest National Laboratory, College Park, Maryland, USA.
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MODIS NDVI




Productos de indices de Vegetacién MODIS

- Indiges de Vegetacion:
— NDVI (Normalized Difference Vegetation Index o
Indice de vegetacién de diferencia normalizada)

16 dias, resolucion espacial de 250 metros como
producto en cuadricula de nivel 3

 Se utiliza para caracterizar los procesos de |a
superficie terrestre

« Las anomalias en él se pueden utilizar para
identificar sequias

— EVI (Enhanced Vegetation Index o indice de
Vegetacion Mejorado)

* Minimiza el dosel a fondo
« Mejor para condiciones de vegetacion densa

NASA's Applied Remote Sensing Training Program




;. Qué es el NDVI?

» Siglas de Normalized Ditference
Vegetation Index o Indice de
Vegetacion de Diferencia Normalizada
— Esta basado en la relacidon entre las
ondas rojas y casi infrarrojas

— La clorofila absorbe altamente las
visibles (rojas)

— La estructura de las plantas refleja
infensamente |las casi infrarrojas

NASA's Applied Remote Sensing Training Program

— Conifer
— Deciduous
Gross

8 8 8 8 B3

Casi infrarrojas ‘
41




;. Qué es el NDVI?

« Formula del NDVI: hoar  Jisble Rear - visible
Casi Infrarrojo - Rojo
Casi infrarrojo + Rojo

50% 8% 40% 30‘33.

« Los valores varian entre -1.0a 1.0
— Los valores negativos hasta O
significa que no hay hojas verdes
— Los valores cerca de 1 indican la

mayor densidad posible de hojas
verdes

50 - 0. 0.4-0.30
(D-0ALR) 0.72 ( ) =0.14

(0.50 + 0.08) (04 +030)
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Anomalias en el NDVI

« Desviacion del NDVI de medio a largo plazo, normalizada por la
variabilidad a largo plazo

« Se generan restandole el medio a largo plazo al valor actual para ese mes
del ano para cada célula de la cuadricula.

 Indican si el verdor de la vegetacion en un lugar particular es fipico para
ese periodo o si estd mas 0 menos verde que lo normal

Anomalias en el NDVI en el Sudoeste de Estados Unidos
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indices de Vegetacién MODIS

hittp://modis-land.gsfc.nasa.gov/vi.himl

See links below to the Product Description pages posted at the LP DAAC (product details, data access links, and more....)

Product Name

Vegetation Indices 16-Day L3 Global 250m
Vegetation Indices 16-Day L3 Global 500m
Vegetation Indices 16-Day L3 Global 1km
Vegetation Indices 16-Day L3 Global 0.05Deg CMG
Vegetation Indices Monthly L3 Global 1km
Vegetation Indices Monthly L3 Global 0.05Deg CMG

NASA's Applied Remote Sensing Training Program

Terra Product ID

MOD13Q1
MOD13A1
MOD13A2
MOD13C1
MOD13A3
MOD13C2

Aqua Product ID

MYD13Q1
MYD13A1
MYD13A2
MYD13C1
MYD13A3
MYD13C2




BUsqueda y Acceso a Dato del MODIS NDVI
hittps://earthdata.nasa.gov/search?qg=MOD13A1

BUsqueda | 3

Q Search results for MOD13A1 Y Filter Results

2 Matching Datasets View all results in Earthdata Search &

MODIS/Terra Vegetation Indices 16-Day L3 Global 500m SIN Grid MODIS/Terra Vegetation Indices 16-Day L3 Global 500m SIN Grid *,,
V006 V005 :
MOD13A1 v006 - LP DAAC MOD13A1 v005 - LP DAAC
(X 118164 granules X 112296 granules
A )
ACCeso
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Descarga de Datos del MODIS NDVI

wa EARTHDATA Find a DAAC ~

Pan.

Cote divoire / Ghana Central
R
Sur.

Alfrican
Liberia Republic

© Start: 2016-01-01 00:00:00 Stop: 2016-Uz-29 23:09:09

13 Rectangle: SW: -30.9375,-56.26 NE: -23.625,-48.656256 B L-,J S q U e d O

£q G

Republic

Temporal y Cw
Espacial

Argentina

@ Back to Collections

DOl 10.5067/MODIS/MOD13A1.006 Science Keywords:
Refated URLs:

View All Related URLs
Temporal Extent:
1899-12-18 ongoing

GIBS Imagery Projection Avalability:
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Siguiente Paso: Acceso a Landsat Land Cover
oara SFW y Andlisis del MODIS NDVI sobre SFW




